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Background: Patients with acute coronary syndrome (ACS) who are indicated for an imme-
diate cardiac procedure represent a high-risk population, burdened with an increased
frequency of serious postoperative complications and higher mortality. In our study, we
present the outcomes and trends within a group of patients who underwent a surgical
procedure at our centre between 2006 and 2013.
Methods: We retrospectively analyzed data obtained from the National Registry of Cardiac
Surgery for the period between 2006 and 2013; the patient population was further subdivided
into two time periods, in order to facilitate the comparison: 2006–2009, n = 185; 2010–2013,
n = 112. Furthermore, three groups were deﬁned within each of the time periods, according
to the main reason for performing the emergency surgery: unstable angina (UA), acute
myocardial infarction (AMI) and cardiogenic shock (CS). Consequently, corresponding
groups in both time periods were compared.
The main observed parameter was the postoperative mortality within 30 days from the
procedure. Other analyzed attributes included the overall length of stay, length of ICU stay,
ventilation time and the number of postoperative complications (reoperation due to bleed-
ing, infectious complications of the sternotomy, renal failure requiring haemodialysis,
multiple organ failure, stroke).
Results: Immediate surgical procedures represented on average 6.45% (4.7-9.2%) of the total
number of surgeries performed at our centre per year between 2006 and 2013. The number of
this type of surgery manifests a downward trend: 7.7% (2006–2009) vs. 5.2% (2010–2013). We
also noted changes in the trends of the number of patients undergoing surgery due to UA:
40% (2006–2009) vs. 25% (2010–2013), AMI: 50% (2006–2009) vs. 55% (2010–2013) and CS: 11%
(2006–2009) vs. 20% (2010–2013). The thirty-day mortality in the whole patient group was
15.49%: 12.4% (2006–2009) and 20.5% (2010–2013).
Conclusions: The analysis of our patient ﬁle shows a decreasing trend in the number of
patients undergoing emergency surgery due to ACS in our centre in the course of the last
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eight years. Between 2010 and 2013, the proportional representation of patients undergoing
surgery due to UA decreased, while the percentage of patients undergoing surgery due to AMI
and CS increased. Within the population of patients with ACS, we were also able to determine
an increased frequency of some risk factors and increased thirty-day mortality among
patients undergoing surgery.
# 2015 The Czech Society of Cardiology. Published by Elsevier Sp. z o.o. All rights reserved.
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.Introduction
Acute coronary syndrome (ACS) is a summary of clinical
manifestations of the myocardial ischaemia. It refers to
patients with unstable angina pectoris (UA), non-ST segment
elevation myocardial infarction (N-STEMI) and ST-segment
elevation myocardial infarction (STEMI). The incidence of ACS
in the Czech Republic is about 3.25 cases per 1000 inhabitants
per year. The hospitalization mortality reaches 5.1%. In case of
STEMI, the mortality comes up to 5.5% in patients undergoing
percutaneous coronary intervention (PCI), and 25% in the non-
PCI group [1]. Cardiogenic shock (CS) develops in about 5–10%
of patients with acute myocardial infarction (AMI). CS is most
frequently caused by heart failure, in approximately 80% of
cases, CS most frequently appears within 5–6 h from the onset
of the AMI symptoms (STEMI), however it may become
manifested within up to 70 h [2–5]. The mortality in this group
is as high as 50–80%. The development of mechanical
complications of the myocardial infarction may be placed
within the interval between the second and the seventh day
from the onset of myocardial infarction (MI) [6–8].
Patients with ACS represent a very heterogeneous group.
Also the published postoperative outcomes, or mortality, are
variable. Whereas in the group of patients with AMI, the
presented mortality reaches the level of 1.6–20%, in patients
undergoing a revascularization procedure in CS the mortality
reaches about 20–50% [9–14].
Methods
Our study reports on a population of patients undergoing an
immediate revascularization procedure on the myocardium
due to acute coronary syndrome at the Cardiac Surgery Centre
of the University Hospital Ostrava between 1st January 2006
and 31st December 2013.
The year 2006 was selected as the beginning of the
monitored period on purpose, due to the changes which
occurred in the National Registry of Cardiac Surgery, which do
not allow us to obtain identical information for patients
undergoing surgery before the year 2006.
Immediate surgical procedures are deﬁned as procedures
performed immediately after presentation and determination
of indication for surgical intervention. Median time between
assign to surgical intervention and induction of anaesthesia is
about 90 min. Our population comprise catastrophic or salvage
interventions of patients requiring cardiopulmonary resusci-
tation en route to the operating room.The operated patients presented with clinical manifesta-
tions of acute myocardial ischaemia (recurrence angina,
ischaemic changes on electrocardiography (ECG), manifesta-
tions of cardiac failure, malignant ventricular arrhythmia,
etc.). The main reasons for performing an immediate surgery
procedure included unstable angina pectoris, acute myocardi-
al infarction, pulmonary oedema and cardiogenic shock.
Taking into consideration the small number of patients
operated due to pulmonary oedema, these patients were
included in the group of patients with cardiogenic shock.
In these patients, it was not possible to perform PCI for
various reasons (anatomy not suitable for PCI, left main stem
stenosis, diffusion impairment, impossibility to determine the
culprit lesion), the PCI was not successful, or the symptom-
atology connected with myocardial ischaemia continued,
although the PCI intervention had been performed.
Together with a revascularization procedure, also heart
valve surgery was performed in indicated cases, together with
a correction of mechanical complications of AMI and compli-
cations pertaining to PCI.
The group of patients who underwent surgery was further
divided into two time periods of 2006–2009 and 2010–2013,
according to the date of surgery, in order to facilitate the
comparison and determine the trends. Three subgroups were
further determined in each of the time periods, according to
the reason for performing the emergency surgical procedure:
UA, AMI and CS. The pre-surgery risk factors, perioperative
variables and postoperative outcomes in individual subgroups
from the 2006–2009 period were compared with the respective
subgroups from 2010 to 2013.
The main observed parameter in the study was the
postoperative mortality, which was determined by the number
of patients who died within thirty days from the surgery
during hospitalization, as well as following a discharge from
the healthcare establishment.
The observed secondary attributes included the overall
length of stay, length of stay at the intensive care unit (ICU),
ventilation time and the number of postoperative complica-
tions (reoperation due to bleeding, infectious complications of
the sternotomy, renal failure requiring haemodialysis (RF),
multiple organ failure (MODS), neurological complications),
the number of off-pump surgeries and surgeries on pump, the
use of intra-aortic balloon pump (IABP) and ventricular assist
device (VAD)/extracorporeal  membrane oxygenation (ECMO).
The overall length of stay was deﬁned as the number of
days from the surgery to discharge of the patient from our
hospital, transfer to another hospital, or death of the patient.
Cases of immediate myocardial revascularizations  indicated
due to critical ﬁndings on coronary arteries in asymptomatic
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Fig. 1 – Prevalence of immediate CABG.
Table 2 – Baseline characteristics.
2006–2009 2010–2013 p value
No. of patients 185 112
Age (years) 66.5  9.4 66.2  10.3 0.842
Male (%) 126 (68.1) 84 (75.0) 0.206
Body mass index 28.4  4.7 28.7  4.6 0.613
Hypertension (%) 144 (77.8) 90 (80.4) 0.607
Hypercholesterolemia
(%)
111 (60.0) 59 (52.7) 0.216
Diabetes on insulin (%) 17 (9.2) 17 (15.2) 0.116
Renal insufﬁciency (%) 3 (1.6) 5 (5.4) 0.086
Creatinine
>200 mmol/l (%)
2 (1.1) 2 (1.8)
Chronic dialysis (%) 0 2 (1.8)
RF requiring dialysis
(%)
1 (0.5) 0
COPD (%) 38 (20.5) 16 (14.3) 0.176
Stroke (%) 17 (9.2) 16 (14.3) 0.176
Myocardial infarction
(%)
135 (73.0) 88 (78.6) 0.280
LVEF (%) 44.2 42.7 0.240
>50% 44 (23.8) 26 (23.2) 0.880
30–50% 129 (69.7) 77 (68.8) 0.880
<30% 12 (6.5) 9 (8.0) 0.880
Left main stem
stenosis (%)
80 (43.2) 42 (37.5) 0.330
Triple vessel disease
(%)
119 (64.3) 67 (59.8) 0.437
Previous PCI < 24 h (%) 14 (7.6) 20 (17.9) 0.007
Failed PCI (%) 21 (11.4) 18 (16.1) 0.243
Previous CABG (%) 4 (2.2) 1 (0.9) 0.837
Previous other heart
surgery (%)
1 (0.5) 1 (0.9) 0.837
Inotropic support (%) 21 (11.4) 24 (21.4) 0.019
Cardiopulmonary
resuscitation (%)
10 (5.4) 12 (10.7) 0.090
Mechanical ventilation
(%)
6 (3.2) 16 (14.3) <0.001
Data are presented as mean  standard deviation or as number of
patients with percentages. RF, renal failure; COPD, chronic
obstructive pulmonary disease; LVEF, left ventricular ejection
fraction; PCI, percutaneous coronary intervention; CABG, coronary
artery bypass graft.
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were excluded from the analysis.
Patient characteristics
A total of 297 immediate revascularization procedures were
performed in patients with ACS at Cardiac Surgery Centre of
the University Hospital Ostrava between 1st January 2006 and
31st December 2013, which represents 6.45% of the total
surgery procedures performed at our centre during this period.
The numbers of emergency procedures in percentage are
shown in Fig. 1. The indication for immediate revasculariza-
tion is shown in Table 1.
Comparison of pre-surgery risk factors between the periods
of 2006–2009 and 2010–2013 are shown in Table 2.
A total of 73 patients underwent surgery due to NAP
between 2006 and 2009, in the period between 2010 and 2013,
there were 28 patients with this condition. During the second
period, the patient population in this subgroup included
higher percentage of diabetic patients on insulin, 9.6% vs.
17.9%; p = 0.250; patient with hypercholesterolemia, 9.6% vs.
57.1%; p = 0.501; patient with MI in anamnesis, 52.1% vs. 64.3%;
p = 0.268; and patients after cardiopulmonary resuscitation
(CPR), 1.4% vs. 7.1%; p = 0.185.
The AMI group included 91 patients who underwent surgery
between 2006 and 2009 and 62 patients operated between 2010
and 2013. The patients operated during the second period
presented with more risk factors: hypertension, 70.3% vs. 80.6%;
p = 0.151; diabetes on insulin, 6.6% vs. 16.1%; p = 0.058; stroke,
4.4% vs. 12.9%; p = 0.055; renal insufﬁciency, 1.1% vs. 6.5%;
p = 0.068; there were also more patients on inotropic support,Table 1 – Indication.
2006–2009 2010–2013
No. of patients 185 112
Unstable angina (%) 73 (39) 28 (25)
Acute infarction (%) 91 (50) 62 (55)
Cardiogenic shock (%) 21 (11) 22 (20)
Data are presented as number of patient with percentages.5.5% vs. 12.9%; p = 0.107; and patients requiring artiﬁcial
ventilation, 1.1% vs. 9.7%; p = 0.018. There was also a higher
percentage of patients following PCI < 24 h, 7.7% vs. 21%;
p = 0.017. The left-ventricular ejection fraction was comparable:
43.6% vs. 44%.
The group of patients with CS included 21 patients
undergoing surgery between 2006 and 2009 and 22 patients
operated between 2010 and 2013. There were fewer patients
with risk factors undergoing surgery in this group during the
second period: hypertension, 90.5% vs. 77.3%; p = 0.412;
diabetes on insulin, 19% vs. 9.1%; p = 0.412; hypercholesterol-
emia, 57.1% vs. 40.9%; p = 0.287. More patients required
inotropic support prior to surgery, 52.4% vs. 68.2%; p = 0.289.
Similarly to the AMI subgroup, also here there were more
patients operated within 24 h following PCI, 9.5% vs. 18.2%;
p = 0.664; and failed PCI, 9.5% vs. 22.7%; p = 0.412, during the
second period. The parameters of left-ventricular ejection
fraction were comparable in both periods: 33.6% vs. 33.9%.
Perioperative data are presented in Table 3.
Table 4 – Postoperative data.
2006–2009 2010–2013 p value
No. of patients 185 112
30-day mortality (%) 23 (12.4) 23 (20.5) 0.061
Reoperation for
bleeding (%)
11 (5.9) 15 (13.4) 0.028
Deep sternal wound
infection (%)
5 (2.7) 4 (3.6) 0.733
Renal failure
requiring HD (%)
13 (7.0) 24 (21.4) <0.001
Stroke (%) 7 (3.8) 6 (5.4) 0.521
MODS (%) 24 (13.0) 25 (22.3) 0.035
Hours on
ventilation (h)
73.65  175.5 138.39  253.4 0.001
ICU length of stay
(h)
135.05  178.0 194.86  257.4 0.047
Hospital length of
stay (d)
14.88  11.7 15.78  12.3 0.751
Data are presented as mean  standard deviation or as number of
patients with percentages. HD, haemodialysis; MODS, multiple
organ dysfunction syndrome; ICU, intensive care unit.
Table 3 – Perioperative variables.
2006–2009 2010–2013 p value
No. of patients 185 112
No. of distal
anastomosis
3.01  1.4 2.71  1.05 0.017
Use of LIMA (%) 119 (64.3) 68 (60.7) 0.532
Isolated CABG (%) 171 (92.4) 95 (84.8)
AVR (%) 4 (2.2) 5 (4.5) 0.305
MVR/MVP (%) 8 (4.3) 7 (6.3) 0.463
TVP (%) 0 1 (0.9) 0.377
Resection of VA (%) 3 (1.6) 1 (0.9) >0.999
Closure of ASD (%) 1 (0.5) 0 >0.999
Closure of VSD (%) 1 (0.5) 2 (1.8) 0.559
Surgery for VWR (%) 1 (0.5) 2 (1.8) 0.559
Other (%) 1 (0.5) 2 (1.8) 0.559
Use of ECC (%) 144 (77.8) 81 (72.3) 0.282
Use of cross-clamp
(%)
134 (72.4) 77 (68.8) 0.587
BH surgery on ECC
(%)
10 (5.4) 4 (3.6) 0.579
Off pump (%) 41 (22.2) 31 (27.7) 0.282
Data are presented as mean  standard deviation or as number of
patients with percentages. LIMA, left internal mammary artery;
CABG, coronary artery bypass graft; AVR, aortic valve replacement;
MVR, mitral valve replacement; MVP, mitral valve plasty; VA,
ventricular aneurysm; ASD, atrial septal defect; VSD, ventricular
septal defect; VWR, ventricular wall rupture; ECC, extracorporeal
circulation; BH, beating heart.
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indicated cases in the whole population of patients undergo-
ing immediate surgical procedures between 2006 and 2013,
together with the revascularization procedures: 9 cases of
aortic valve replacement, 15 cases of mitral valve repair or
replacement, and 1 case of tricuspid valve repair.
A total of fourteen patients were referred for other cardiac
surgery interventions, most frequently due to a mechanical
complication of AMI: 4 resections of the left ventricular
aneurysm, 3 closures of ventricular septal defect, 3 interven-
tions to treat left ventricular free wall rupture, 1 closure of
atrial septal defect and 1 left ventricular wall suture due to
iatrogenic injury during a PCI procedure.
In the group of patients with UA, there were approximately
30% of the procedures in both periods carried out off-pump;
extracorporeal circulation was used in 70% of cases. In the AMI
subgroup of patients, there were approximately 18% of surgical
procedures performed off-pump between 2006 and 2009; the
percentage of off-pump surgeries increased, and reached over
30% of the procedures during the second period. Similarly the
frequency of procedures performed off pump increased in CS
group, 0% (2006–2009) vs. 18.2% (2010–2013). 15% (2006–2009)
and 29% (2010–2013) off pump procedures were performed
with support of IABP.
Some surgeries were also performed on a beating heart,
with the use of extracorporeal circulation (ECC), without a
cross-clamp. However, this type of surgery was indicated in
very selected cases only, most frequently in patients with
cardiogenic shock: in a total of six patients. In two other cases,
there was extracorporeal heart support placed prior to the
surgery, the procedure was later on performed on a beating
heart, with the use of this support.Results
The observed thirty-day postoperative mortality was 12.4% in
the period between 2006 and 2009, and it reached 20.5% during
the second period of 2010–2013. The average mortality in the
UA subgroup was as follows: 8.2% (2006–2009) and 10.7% (2010–
2013); in the AMI subgroup: 8.8% (2006–2009) and 22.6% (2010–
2013); in CS subgroup: 42.9% (2006–2009) and 27.3% (2010–2013).
The overview of mortality and other postoperative attributes
are presented in Table 4.
We noticed a downward trend in our patient group in the
percentage of patients operated due to UA: 39% (2006–2009) vs.
25% (2010–2013), and an upward trend in the percentage of
patients operated due to AMI: 50% (2006–2009) vs. 55% (2010–
2013), as well as due to CS: 11% (2006–2009) vs. 20% (2010–2013).
We also noted a higher number of revisions due to bleeding
and a higher number of cases of renal failure requiring
haemodialysis in the UA group between 2010 and 2013.
The population of patients with AMI who underwent
surgery between 2010 and 2013 manifested an increase in
the number of risk factors and postoperative complications
(revisions for bleeding, RF, MODS). Data of revision for bleeding
are shown in Table 5. The high rate of revision are connected
with the use of antiplatelet drugs and anticoagulants given
preoperatively and with the use of IABP.
The assessment of patients who underwent surgery in
cardiogenic shock is non-optimal, due to the low number of
cases analyzed. We would like to point out towards the higher
number of cardiac surgery interventions (closure of ventricular
septal defects, treatment of the left ventricle due to rupture or
trauma, etc.) performed together with revascularization
procedures in the period of 2010–2013.
The frequency of procedures performed off pump increased
in AMI and CS groups. Data are shown in Table 6.
The frequency of IABP and VAD was comparable in both
time periods and data are presented in Table 7.
Table 5 – Reoperations for bleeding.
2006–2009 2010–2013
No. of patients 11 15
Unstable angina (%) 3 (27.3) 3 (20.0)
Acute infarction (%) 6 (54.5) 10 (66.7)
Cardiogenic shock (%) 2 (18.2) 2 (13.3)
Use of
antiplatelet drugs (%) 11 (100.0) 15 (100.0)
anticoagulants (%) 4 (25.0) 4 (26.7)
Isolated CABG (%) 10 (90.9) 14 (93.3)
CABG + other intervention (%) 1 (9.1) 1 (6.7)
Off pump (%) 3 (27.3) 5 (33.3)
IABP (%) 8 (72.7) 7 (46.7)
VAD/ECMO (%) 0 2 (13.3)
Deep sternal wound infection (%) 1 (9.1) 2 (13.3)
Renal failure requiring HD (%) 1 (9.1) 6 (40.0)
Stroke (%) 1 (9.1) 1 (6.7)
MODS (%) 3 (27.3) 6 (40.0)
30-day mortality (%) 1 (9.1) 3 (20.0)
Data are presented as mean  standard deviation or as number of
patients with percentages. CABG, coronary artery bypass graft;
IABP, intra-aortic balloon pump; VAD, ventricular assist device;
ECMO, extracorporeal membrane oxygenation; HD, haemodialysis;
MODS, multiple organ dysfunction syndrome.
Table 7 – Mechanical circulatory support.
2006–2009 2010–2013
No. of patients 185 112
Intra-aortic balloon pump (%) 69 (37.3) 45 (40.2)
preoperative (%) 15 (8.1) 8 (7.1)
peroperative (%) 50 (27.0) 35 (31.3)
postoperative (%) 4 (2.2) 2 (1.8)
VAD/ECMO (%) 2 (1.1) 3 (2.7)
Data are presented as number of patient with percentages. VAD,
ventricular assist device; ECMO, extracorporeal membrane oxyge-
nation.
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artery bypass graft after failed PCI increased in our population.
The total number of patients undergoing immediate surgery
after failed PCI was 39 (21 (11.4%) in the ﬁrst period and 18
(16.1%) in the second period). 7 patients were in cardiogenic
shock, 2 patients were supported preoperatively and 10
patients peroperatively with IABP, 7 patients were treated
for MODS after surgery and 9 patients died.
Discussion
Treatment of ACS has been in the hands of interventional
cardiologists for years. Percutaneous coronary interventionTable 6 – Off pump procedures.
2006–2009 2010–2013
No. of patients 41 31
Unstable angina (%) 24 (58.5) 7 (22.6)
Acute infarction (%) 17 (41.5) 20 (64.5)
Cardiogenic shock (%) 0 4 (12.9)
No. of distal anastomosis 2.18 1.84
Use of LIMA (%) 36 (87.8) 19 (61.3)
IABP pre-operative (%) 3 (7.3) 7 (22.6)
per-operative (%) 4 (9.8) 2 (6.5)
Reoperation for bleeding (%) 2 (4.9) 5 (16.1)
Deep sternal wound infection (%) 1 (2.4) 3 (9.7)
Renal failure requiring HD (%) 3 (7.3) 7 (22.6)
Stroke (%) 0 1 (3.2)
MODS (%) 2 (4.9) 7 (22.6)
30-day mortality (%) 2 (4.9) 4 (12.9)
Data are presented as mean  standard deviation or as number of
patients with percentages. LIMA, left internal mammary artery;
IABP, intra-aortic balloon pump; VAD, ventricular assist device;
ECMO, extracorporeal membrane oxygenation; MODS, multiple
organ dysfunction syndrome.has been considered a golden standard so far, especially in
cases of STEMI. However, it is possible to observe an increase
in the frequency of percutaneous interventions performed
also in N-STEMI indications in the past few years [15], a fact
which has been conﬁrmed by the outcomes of the PRECOM-
BAT and SYNTAX trials, which presented comparable results
of PCI and surgical revascularization in patients with left main
stem stenosis; that is why it is reasonable to expect an
increased activity of interventional cardiac surgery also in
this ﬁeld.
Only a fraction of patients with ACS are referred for
emergency surgical revascularization. However, these patients
are at a high risk, and are burdened with a high frequency of
pre-surgery risk factors, high occurrence of postoperative
complications and high mortality [16,17]. Determination of
indication for a cardiac surgery intervention in an optimal
range and time, based not only upon the guidelines, but also
upon the experience of the indicating cardiologist and cardiac
surgeon, play one of the key roles, and requires as much
information concerning the patient as possible [18,19]. At
present, emergency surgical revascularization is recom-
mended in indicated cases, and this fact is based upon the
results of studies performed in the recent years, which report
identical outcomes of the surgical procedures within the ﬁrst
48 h from the onset of MI symptoms, as well as later [2,11,20].
The authors of publications pointing at the higher mortality of
patients with ACS undergoing emergency surgery and better
outcomes of surgery after the third day from the onset of AMI
are criticized for not presenting clearly the patient outcomes
for the ﬁrst three days following MI, in patients who are treated
conservatively and are waiting for a surgical intervention
[19,21,22].
A thorough monitoring of patients with ACS at a coronary
ICU or department will enable a timely recognition of the
manifestations of a developing heart failure and give the
possibility to prevent a possible cardiogenic shock on one hand,
on the other hand, it will also make diagnostics of mechanical
complications of myocardial infarction possible. A delay in
these patients leads to a signiﬁcant increase of the risk of
surgery and mortality rates [6–8].
The problems of correct indication and timing of cardiac
surgery interventions in patients with ACS has been described
in detail in various guidelines. The guidelines are being
revised regularly, and their recommendations are re-evalu-
ated on the basis of results of numerous trials. The last
revision of the Guidelines for myocardial revascularization
was done in 2014.
c o r e t v a s a 5 7 ( 2 0 1 5 ) e 6 3 – e 6 9e68At our centre, the patients assigned to immediate surgery
intervention due to ACS are transferred rapidly to the
operating room. In cases of lacking diagnostics or shortage
of capacity, the patients are transferred to the ICU and bridged
with IABP, if necessary.
The use of ECC during revascularization procedures
performed due to ACS is a frequently discussed question.
The postoperative results of off-pump surgeries are compara-
ble to ECC in the population of planned revascularization
procedures [23]. In case of surgeries performed in patients with
ACS, the results of smaller studies show a higher beneﬁt from
the off-pump surgical procedures, or ECC procedures per-
formed on a beating heart [12,13,24–26]. On average, there are
some 30% of immediate isolated revascularization performed
off-pump at our centre and the frequency has increased in
latest years. The performance of off-pump surgeries requires
an experienced surgeon, mastering of the technique in stable
patients with scheduled surgical procedures, together with a
close cooperation of the cardiac surgeon and the anaesthetist
[24]. In our team, surgeons choose technique individually, but
we generally prefer off pump in ACS, if possible.
The randomized IABP-SHOCK II trial presents identical
postoperative outcomes in surgeries performed with and
without the use of IABP, and points out complications related
to the insertion of IABP [27]. The results of this study have led
to a change in the point of view upon the use of IABP and a
revision of guidelines, which do not recommend a prophylac-
tic use of IABP any more. The frequency of IABP insertion at our
centre corresponds with the frequencies presented in numer-
ous studies [13,22,28]. We use IABP in approximately 40% of
cases of ACS, mostly per-operatively. We rarely insert IABP
pre-operatively, mostly in patients with CS and in cases of
shortage of capacity if the start of surgery must be delayed. It is
necessary to evaluate carefully every single case of insertion,
especially in patients with atherosclerotic impairment of
pelvic arteries and arteries of the lower extremity, as well as in
patients with renal and liver failure. In case we decide for IABP
insertion, the patients must be monitored closely, and they are
directed towards an early weaning within 24–72 h.
In cases of a serious heart failure, which cannot be
managed pharmacologically, the use of extracorporeal support
(VAD/ECMO) remains the treatment of choice [2,29].
The main beneﬁt of using extracorporeal support is the
increase of the cardiac output and peripheral tissue perfu-
sion, which should lead to further stabilization, improvement
or normalization of organ functions. The placement of the
support is performed with a puncture, via femoral vein and
artery (in case of ECMO). Another treatment option for
patients with atherosclerotic impairment of lower limb
arteries is the insertion of an arterial cannula via axillary
artery, or eventually into the aorta. The use of support is
associated with a higher incidence of bleeding complications
[29]. This fact places high demand on the physicians taking
care of the patient at ICU, namely as far as monitoring,
saturation, and setting of optimal coagulation parameters are
concerned.
The population of patients with ACS is generally charac-
terized by the extensive use of heparin, antiplatelet drugs or
combination of both given preoperatively. This fact can
explain our high rate of reoperations for bleeding.Limitations
Our study was designed as non-randomized. The analysis
of both patient groups was performed retrospectively. We
were also limited by the availability of data from the
National Registry of Cardiac Surgery. Also, we evaluated
results of surgical procedures performed at one centre. The
number of patients included into the study is relatively
small.
Conclusions
As has been already mentioned in the introduction, the
group of patients with ACS is very heterogeneous, with
variable post-surgery outcomes. The average mortality of our
patient population on the whole is comparable with other
published results from other centres. Even when we take into
consideration the increase in the percentage of pre-surgery
risk factors in the period of 2010–2013, the mortality of
patients with AMI in this period remains high and unsatis-
factory. It is important to bear in mind, that our analysis also
included patients, in which there was no percutaneous
coronary intervention performed for various reasons, or in
which the procedure was performed without any effect, or
the PCI was not successful, or there was a failure of the
conservative treatment, and also patients, in which the
cardiac surgical intervention presents the only option of
treatment.
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